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8 SHAHBAZ MEDICAL HISTOLOGY 
UUO 
N Abundantly present in eyeball. 
e itis yellowish-brown iron containing pigment 
Cytoskeleton: 
Consist of 
l- Filament 
2- Microtubules. 
1: Fi 7 = 
Filaments are heterogeneous group of thread-like structures that help maintain cell shape & 
facilitate movement. 
Include: 
a. Microfilament/ actin filament /Thin filament 
Composed of protein actin. 


s In muscle cell> interact with myosin to produce contraction. 
e Innon-muscle cell > irregularly scattered in cytoplasm 
e In motile cell > involve in cell migratory activity 


b. Macrofilaments/ myosin filament /Thick filament 
Cann of protein myosin 


. ppa muscle cell > interact with actin to produce contraction. 
e Innon-muscle cell > found in low concentration 
e In motile cell > help in cell movement 

C. Intermediate filament: 

Composed of several different proteins 

Types: 


pe Keratin flammant — Found in epithelial cells. 

d Vermentin filament - found in fibroblast, 

7 Desmin filament — found in skeletal and cardi 

« Nese iteicn tandinneuons 5 Becc 
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A SHAHBAZ MEDICAL HISTOLOGy 
SIMPLE EPITHELIUM 

hius Squamous Simple Cuboidal Simple Columnar 

Simple Squamous: 


- Single layer of flat cells with polygonal outline. 

_ Flattened nucleus in the centre. 
Location: 

e Endothelium 

e Mesothelium 

e Type I alveolar cells 
Simple Cuboidal Epithelium 

- Single layer of closely packed cells 

- Height and width of cells are Equal 

- Spherical Nucleus in the center 
Location: 

- Follicles of Thyroid Gland 


- Superior surface of ovary distal convoluted tubule 
Simple Columnar Epithelium 


- single layer of column shaped cells 
- Height of each cell is greater than a width 


- Oval nucleus located near base of cell 
Location: 


- Internal Surfaceof stomach, Intestine, Gallbladder, Uterus 


STRATIFIED EPITHELUM 


i l l 
Stratified Squamous Stratified Cuboidal Stratified Columnar Transitional 


epithelium 


- Next to basal layer 
W, Surface layer —Squa 
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THELIUM 
EPIT. 13 


n 
Location: 


Epidermis 
Stratified squamous non-Keratinized 
- Lines the slippery surfaces which are subjected to abrasion but are well 


- Nucleated 
- Cytoplasm contain little or no keratin 
Location: 
Lining of Oral cavity 
Orophayrnx 
Oesophagus 
Stratified Cuboidal Epithelium 
- Two or Three Layers of Cuboidal Cells 
Location: 
- Ducts of Exocrine Gland i.e., Pancreases and Salivary Glands 
- Ducts of Sweat Glands 


Stratified Columnar Epithelium 
Basal layer columnar cells 
Upper Two or three layer — Cuboidal Cells 
Location: 
- Conjunctiva of Eye 
- Some parts of Male Urethra 
Transitional Epithelium (Urothelium) Undistended Bladder (6 layers) 
Basal layer —-Cuboidal Cells 
Above the basal layer — Several Cells Layer of Polygonal 
Superficial layer > Dome-Shaped Cells— Umbrella cells 
During Distention of Bladder (only 2 to 3 layers) 
Basal layer - low cuboidal Cells 


Over the Basal layer - one or two layer of flat cells 
e Proximal part of 


Location: e Renal Calyces e Ureters male and female 


e Renal Pelvis e Urinary Bladder 


Pseudostratified Epithelium 
Consist of Tall & Short Cells 

- All cells rest on basement membrane 
Tall cells— Widerpart narrow, which reach the free surface narrow basal part 
Short Cells— Broad basal part . 

— Tappering upper part which terminates between tall cells 
Nuclei are located in wider part of both types of cells 
Location: 

e Conducing part of Respiratory System Male Genital Ducts (epididmys) 
Apical Domain: region of epithelial cells facing the lumen of enclosed cavity. The structural 
modification of apical domamare: 

e Microvilli e Cilia e Stereocilia 
Microvilli: 
Small slender, finger-like projections and the free surface of epithelial cell. 
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9 SHAHBAZ MEDICAL HIS TOLOGy 


Myofibroblasts are abundantly found in areas of wound healing and cause wound contraction, 
2- Adipocytes 
Also called fat cells and form adipose tissue, 
large spherical or ovoid cells ranging 50-150 jum in diameter. 
Cytoplasm can be unilocular (contain single fat droplet) or 
multilocular (contain many small fats). 
— Unilocular fat cells constitute white adipose tissue while multilocular fat cells constitute 
brown adipose tissue. 
— In ordinary histological preparations, adipocytes are generally of Uniocular type and give 
a characteristic appearance called "Signet Ring appearance’? 
Function: They store Lipid in fed states and release into blood in fasting state 


Migrant Cells: Free cells / Transient Cells: 
l- Macrophages: 
Connective tissue macrophages are also called ‘Histiocytes’. 
2- varieties 


Active histiocytes Inactive Histiocytes 


e large spherical or oval cells meaning e Fusion/stellate shaped cells 
10-35um e Nucleus is smaller and darker than 
e Nucleus is eccentric in position and fibroblast 
kidney shaped in appearance s 


cytoplasm contains numerous granles 


e Cytoplasm is basophilic and filled which represent lysosomes 


with small vacuoles and dense 
granules 


e Surface is highly irregular and shows 
numuras folds 


Macrophages are derived from monocytes of blood 


When they encounter a large foreign body, they become fuse and make multinucleated cell 


engulfing that foreign body, are called foreign body giant Cell 
e At site of inflammation macrophages enlarge in size congregate to form Epithelioid cells 
Function: 


1. Part of body defence system. Engulf dead cells, extravasated, blood cell micro-organisms 
and foreign bodies (phagocytosis) 


2. They ingest, process and present antigens to lymphocytes and Plasma cell and act as 
Antigen presenting cells. 


3. They release cytokines against bacteria. 
2: Mast cells: 


— large, Ovoid cells measuring 20-30um in diameter 


— Presence of large secretory granules in cytoplasm is characteristic feature of mast cells. 
— Nucleus is central and pale 


— Cytoplasm of mast cells stains intensity basophilic ba qh l f 
— Mast cells granules show metachromasia because of highly. sulphated proteoglycan Heparin 
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24 SHAHBAZ MEDICAL HISTOLOGY 
- Under ordinary H3E staining elastic fibres are not identified because they are very faintly ~ 
eosinophilic 


c studies shows that during their formation elastic fibres undergo three successive 


2nd Stage 3rd stage 
e Fiber consists of e Inthis stage protein e Definite phase 
bandle of thin (11 elastin appears as — e Amorphous elastic 
mm) microfibrils, Amorphous material component 
which are composed within bundles of constitutes more than 
of glycoprotein fibrillin microfibrils 90% of fibers 
fibrillin e Developing fibres are e These fibres are 
e = In this stage called Elaunin fibres called Elastic fibres 
developing elastic e These fibres are l 
fibres are called found in dermis of 
Oxytone Libres skin especially 
e These fibres are around sweat glands 
found in zonules 
fibres of eye, in 
region where dermas 
of skin join with basal 
lamina of epidermis 
Note: 


— The oxalating, elaunin and elastin fibres collectively constitute the Elastic fibres system 


— Elastic fibres are found in ligamentum flavum, lungs and large arteries. 
Note: 


The term Fibroelastic connective tissue implies a connective tissue rich in collagen type-I fibre 
and elastic fibres. 
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CONNECTIVE TISSUE PROPER 


Connective tissue proper is divided into 4- major types: 
|. Loose connective tissue 
2. Dense connective tissue 
3. Reticular connective tissue 
4. Adipose Tissue 
1- Loose Connective Tissue 
> Widely distributed in the body. 
> Itis the packing and anchoring material of the body and act as embedding medium for 
many structures including blood vessels and nerves. 
Constituents: 
> All three basic ‘components of connective tissue (cells, fibres and ground substance) are 
best represent in loose connective tissue. 
> The two most common cell types include fibroblasts and macrophages but many mast 
cells and adipocytes are also present. 
> Out of fibrous element, collagen fibre are most prominent, Elastic fibres are also present 
and Reticular fibres are scarce. 
> The ground substance is relatively fluid like and occupies many small areas (areole) in 
> 
> 


which no structure is seen in ordinary H, E stain. 
This loose connective connective tissue is also referred to as loose areolar connective 


tissue. 
Small vessels and fine nerves are also found in ground substance. 
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> In additon to collagen fibres, n also 
contains fine network ol elastic 


It has 2. Varieties 
Dense Regular Collagenous C | v 
Dense Regular Elastic C1 libres 
t. Dense Regular Collagenous C1 Example: [tts present in 
> This dense regular connective occurs in e Dermis 
form of cord-like or band-like structures e Submucose of digestive tract 
> it usually occurs in the from of Tendons Fibrous capsules of organs and joints 
ligaments and aponeurosis covering skeletal muscles 
2. Dense Regular Elastic CI Perichondrum 
Some ligaments are composed almost entirely of Periosteum 
elastic fibre e.g: 
e = True vocal cord 
e ligament fava of vertebral column 
e Suspensory ligament of penis 


3- Reticular Connectue Tissue 
> this variety of connective tissue consists of Reticular fibres and reticular cells. 
> Reticular fibres form a supporting network upon which reticular cells are lodged. 
> Reticular cells are considered a special variety of fibroblasts and are stellate shape, 
having long Cytoplasmic processes which make contact with those of neigboring cells. 
Functions : 
— Form supporting framework of liver, spleen, bone marrow and lymphoid organs. 
Some reticular cells possess fibroblast properties and produce reticular fibres, others have 
phagocytic qualities. 
4- Adipose Tissue 
> ‘Large aggregates of adipocytes are called Adipose tissue." 


> It consists of adipocytes (fat cell) assosiated with abund 
ant blood S 
> 2-subtypes of Adipose tissue. Pearse 


{ 
Brown Adipose Tissue Whi i i 
- ite Adi 
> It is dark-colored which rapidly | > H eB connective tissue 
mammel nels. l ali Been cE = 9 
> found in shoulder blades y 
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8 BONE 


Bone is the hardest of all the connective tissue. 
Compose of 1: Bone cells. 
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56 SHAHBAZ MEDICA; 


Present in secretion-mucous membrane of digestive, respiratory, urinary, 
sweet gland. 

IgM: pentameric form 

azan r v 15 response. (antigen tantibody) activates complement system 

IgE: monomeric from l 

ap on the eea of mast cells, basophils cells involve in allergic reactions. 

IgD: monomeric from 

Present on the surface of B-lymphocytes. 

Major Histecompatibility Complex: 

Group of genes, code for special cell surfaceproteins, MHC molecules,unique to each individual, 


reproductive system 


Types: 
l- MHC- I molecule 
e Present on the surface of nucleated cell platelets. 


e T-lymphocytes recognize MHC -I molecule of individual infected by virus or cancer 
cells. 


2- MHC II molecule 
Present, on the surface of antigen presenting cells 


When foreign antigenic epitopes are co-presented with, MHC II molecule, cytotoxic T 
cells kills them. 


Cells of Immune system: 


— B-lymphocyte 
l- lymphocytes 
— T-lymphocyte 
2- Natural killer cells 
3- Antigen presenting cells. 
B-lymphocytes: 
Produce in bone Marrow, mature here too. 
e They exp 
(BCRs 


; Tess monomers of IgM and IgD on their surface call 


Rone oe ni 
De CCli TeEceptor 
4 = a. sama sw LA R | 
É ae 


B-lymphocytes + antigen activation of B-lymphocytes pr 


> Plasma cells a 
(Synthesize and secrete antibodies) n om Memor . 
onse upo 
1 -Iymphocytes: antigen) 
3 . 
Types Produce in bone Marrow, mature in thymus is 
~ Cytotoxic T- 
karle infected ce Daen es:(effector T-cells, killer T-cells) 
cuzymes —proteolytic enzymes US by-producing perforing —5 
Help otha T cells: (T-helper | 
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THE IMMUNE SYSTEM 

3- Suppressor T cells: (regulatory T-cells) 
Maintain immunological tolerance 
Suppress immune response 

4- Gamma delta T-cells(y S T-cells): 
Serve as Ist line of defense against invading organisme 
Secretno of cytokines to neutralize invadi : x 

5- memory T cells: mg Organisms on skin / mucosalsurfuces, 
Persist for long time after cell mediated immunit 
proliferate and convert into cytotoxic T cells a nnn pai 
Antigen presenting cells: i 

i. They engulf and process antigens. 

ii. They carry MHC-II molecules on their plasmalemma. 
They endocytose antigen digest them with lysosomal system 
peptidefragments. these fragments returned to the surface and 
II molecules, eitherto T-lymphocyte or B-lymphocyte. 
Example: 

Dendritic cells 
macrophages 
N Lymphoid tissues 
e Also called as lymphatic tissues, are special variety of connective tissue, contain large no. 
of lymphocyte supportive framework is formed by ‘reticular connective tissues contain 


reticular cell + reticular fibers 
Classification 
¢ Diffuse lymphoid tissues: loose, random distribution of lymphocytes. No specific mass of 


lymphocytes. 
e Nodular lymphoid tissue: localized aggregateon of lymphocytes. Spherical masses 
present calledlymphoid nodule, lymphoid follicle. 
° Lymphoid organ: masses of lymphoid tissues surrounded by connective tissues capsule, 
that isolate lymphatic tissue from surroundingtissue 
Mucosa - associated lymphoid tissue (MALT) 


hoid' nodule > Before exposure 
i y i e 


yi 


igo sien U 
NRIIutarp conn mw TET 
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Supply of spleen: = = 
n circulatio 
aea we a . Closed circulation 
k war! artery 
trabecular artery 
c ry ae artery 
tral 
cen chak central artery 
Vv 
nodular arte 
L 7 ry nodular artery a artery) 


p N artery Penicillers artery 
V 


n.a i cords Splenic venous sinusoids 
V 


| Splenic venous sinusoids Trabecular vein 


Trabecular vein Splenic vein 
B 


Splenic vein 

Functions of spleen: 
Filter the lymph, spleen, filters the blood. 
a Destruction of old worn-outerythrocytes. 
-t me old platelets. 


ape alignm eee? waldeyers ring. 


pal yf 
sani pabila N 
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(Common in children) 
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Not subjected to 
infection and 
inflammation 
(Because of nervous 
gland opening) 


Lymph node 


Single organ m 
nimes mediastinum 


Thinadherent does not 
containsmooth muscles 


Thinnon - 


trom 


multiple structure 
all over the body 


Secondary 


contain few 
smooth muscles 
Thin, Shox 


Single organ in 
abdomen 
Secondary 


adherent 


Thick adherent 
contains mooth 
muscles 


Thick, long arise 
from Capsule 


ta LC 


arranged as red and 


white pulps. 
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wTEGUMENTARY SYSTEM 
crine Sweat glands: 


m e Simple tubular glands of 0.4mm diameter 
e Present all over the body except glans penis. 
e Dermal secretory portion moves sweat on skin surface from Sweat pore 
e Secretory cells are simple cuboidal or low coloumnar. — 


Two types of cells are present 


Clear cells. i 
> Pyramidal cell lying on basement membrane 


> communicate with luman through canaliculi 
= > shows infoldings of sarcolemma which have Antibacterial action 
> Myoepithelial cells pushes sweat into lumen 


Dark cells: 
> Stains darkly 
> Narrow base & broader apex. 
> larger no. of RER & ribosomes. 
> Shows bactericidal properties 
e Duct of sweat gland is highly fortuous 
s Nerve supply by cholinergic sympathetic nerve fibers. 


ear, odorlees fluid with acidic PH. 
| ter. f Ñ JMM Td: Gna w jnr 


Uric acid & lactic Acid is present. 


y 
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CONNECTIVE TISSUE PROPER 

Connective tissue proper is divided into 4-major types i.e. 

1. Loose connective tissue 

2. Dense connective tissue 

3. Reticular connective tissue 

4. Adipose tissue 
Loose connective tissue is widely distributed in the body and it act as embedding medium 
for many structures including blood vessels and neurons. All three basic components of 
connective tissue are found in it Example: 

i. subcutaneous tissue 

ii. Mesentery 

iii. Omentum 
Dense connective tissue is of 2- types Regular and Irregular connective tissue 
Reticular cells are considered special variety of fibroblasts and are stellate shape, having 
long cytoplasmic process which make contact with those neighbouring cells. They form 
supporting framework of liver, spleen, bone marrow and lymphoid organs. 


CARTILAGE 
Cartilage is avascular tissue 

Cartilage has collagen type I, II and XI. 

Skeleton of fetus of hyaline cartilage. 

Hyaline cartilage contain collagen type 1 and XL 
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Cardiac muscle fibers are in branched / reticular forms 
Cardiac muscle has autonomic nerve supply. 
Smooth muscle fibers are fusiform (UHS 2011). 

ies of smooth muscle cells are seen in myofibroblasts (UHS 2017) 
intercalated discs are feature of cardiac muscle cells. i 
Smooth muscles are uninucleated. 
Sacsoplasmic reticulum stores Ca++. 


NERVOUS TISSUE 
Supporting cells in CNS or Neuroglia 
Olfactory Epithelium hos bipolar neuron 
Neurons of dorsal root ganglia Pseudounipolar 
Golgi type I neuron abundant in Cerebellum 
Dendrites have - small spines gemmules 
Pai thetic post synoptic neurons secrete neurotransmitter 
ma of bulbus swelling is called prismatic membranes 
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127 
IRST YEAR PAST papers) 
Non-membrane bounded organelles = nucleolus (UHS 2013) 
Cells involved in congestive heart failure = Alveolar macroph 
Histopathology related to mediastinal tumour: pseudostratified epithelians nyt 20] 
4). 


Callousities in thick skin develop in stratum corneum. (UHS 2014) 

Collagen fibers that make — Reticular fibers type 3. (UHS 2014} 

All types of tunica are clearly visible in medium sized arteries (UHS 2014) 

In muscle contraction Ca++ binds with troponin. (UHS 2014) 

Protein of cilia that help in movement fibronectin (UHS 2014) 

Arteriole in lymph node: spleen (UHS 2014) 

Cartwheel shaped nucleus > plasma cells. 

Antibody producing cells: plasma cell (UHS 2013). 

Myelin sheath forming cells of CNS oligodendrocytes (UHS 2013) 

Cell in paracortex of lymph node: T cells (UHS 2013) 

Tunica media of large vein: collagen fiber’s (UHS 2013) 

Kinocilia is microtubule. (UHS 2013) 

Grey matter in deep layer nuclei (URS 2013) 

Muscle fascicules c b ysium (UHS 2013) 
JHS 2014 


>-eoeeeeee#e#seee#eee#seesees @ 


Ava 


scular fibre: medium muscular artery (UHS 
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